Endogenous glycine modulates N-methyl-D-aspartate-evoked release of adenosine and [3H]noradrenaline from rat cortical slices.
Strychnine-insensitive, glycinergic modulation of N-methyl-D-aspartate (NMDA)-evoked adenosine and [3H]noradrenaline release was investigated in superfused rat cortical slices. 7-Chlorokynurenic acid (100 microM) significantly decreased 300 microM NMDA-evoked adenosine and [3H]noradrenaline release. The addition of exogenous glycine (100 microM) reversed 7-chlorokynurenic acid antagonism. Higher concentrations of NMDA (500 microM, 3 mM) overcame the 7-chlorokynurenic acid (100 microM) block of NMDA-evoked adenosine release but not the block of NMDA-evoked [3H]noradrenaline release. Addition of exogenous glycine (100 microM) alone did not augment either adenosine or [3H]noradrenaline release. Addition of exogenous glycine show that endogenous glycine, acting at a strychnine-insensitive glycine site on the NMDA receptor, is required for NMDA receptor-mediated release of adenosine and noradrenaline. The finding that non-competitive block of NMDA-evoked adenosine release by 7-chlorokynurenic acid could be overcome by high NMDA concentrations supports the suggestion that spare NMDA receptors exist for adenosine release. Furthermore, heterogeneous endogenous glycine concentrations within the cortical slices cannot account for the observation that NMDA is 33 times more potent at releasing adenosine than at releasing [3H]noradrenaline.